LORENTZ-POLE MODEL AND POLARIZATION IN HIGH-ENERGY CHARGE-EXCHANGE PION-NUCLEON SCATTERING
It is well known that in order to explain the polarization phenomenon in high-energy meson-nucleon charge-exchange scattering, one has to modify the single Regge pole model In what follows we denote by f (s,t) and f (s,t) the non-spin flip and the spin flip helicity amplitudes, respectively, corresponding to the direct channel (s-chanriel) of the process
where X ,X are the helicities of the mesons and ^-n ,^A the helicities 
We assume now that the helicity amplitudes (3) are dominated by one Lorentz pole a . We also assume that the location of the OX Lorentz pole is independent of j . Therefore all amplitudes T , OX IX T , T have a pole at the same point <r -Q (t) corresponding to a "degenerate" trajectory in the sense that it accommodates both j = 0
3) and j = 1 states.
If we shift the path of integration in formulae (3) to the left, we obtain the following expressions for the contribution of the Lorentz pole a ;
A-/i-x-e. It is easy to show that the signatures of the Regge trajectories, 1) associated with the Lorentz pole a , are given by the formula (5) where f is the signature of the n member of the family: a = a-n-1, Since the only Regge poles which are allowed in this process are those with the quantum numbers of the p-meson, namely with negative signature (£ = -1) and natural parity (n^=+l) , we distinguish the following coupling schemes (r? is the parity oi the exchanged particle):
a)
The leading Regge particle, associated with the amplitudes T 0X ~ fi 0X d P and T 1X^81X d, f^ corresponds to the member n=0 ++ p ++ 000
of the family a = ex -n -1 and therefore, according to (5) Moreover, the trajectory a , (t) is given in terms ot a (t) by the following simple relation:
Keeping now the appropriate signatures in formulae (4) and using the asymptotic expressions of the d-functions, we may write the contributions of p and p 1 as follows:
We observe that, although the angular distribution is dominated by the exchange of the p-meson alone, the non-vanishing polarization at high energies is due to the interference between the p and p" terms in eqs. (7). This mechanism coincides with the p+p' model intro- The differential cross-section da/dt of the reaction 7 is given by the formula and the polarization of the neutron P by the expression
P -_
From eqs. (7) and (9) we easily find that the energy dependence of the polarization P in the asymptotic region (s^-oo) is P^l/s .
The experimental results in 7rN charge-exchange scattering at 5.9 -6-and 11.2 GeV/c give for the mean value of P in a given momentum transfer integral, the value <P >/<P > = 0.8 ± 0. 2 . This R \ experimental result indicates a slower decrease of P with energy as compared with our prediction but,nevertheless, our result is consistent with the above value, within the experimental errors ( Figs. 1 and 2). The explicit form of P is found using eqs. (7) and (9). We obtain The p-trajectory is taken to be tf (t) = 0. 57 + 0. 91 t.
The residues |3 , S , treated as constants, are determined by fitting the angular distribution. In formula (10) (4)). It is generated by a Lorsntz pole wit>i quantum numbers j = 0 , nX^+l, X = +l and lying on the same trajectory cr (t) . Moreover, the p' trajectory is given in terms of a by a simple relation a , = a -1 . We wish The polarization of the neutron in the reaction ir~p-> ir n for pion turn P. =11.2 GeV/c is plotted. T lab result. Experimental points are also given. momentum P.
=11.2 GeV/c is plotted. The solid line represents our
